REMARKS/ARGUMENTS 

In an Office Action dated July 24, 2006, the Examiner has requested that the Abstract be 
amended. The AppHcant has suppUed a substitute Abstract and respectfully requests that this 
new Abstract be considered. 

The Examiner indicated that the information disclosure statement filed 12/16/2004 has 
been placed in the appUcation file, but the information referred to therein has not been considered 
for faiHng to comply with 37 CFR 1.98(a)(2), which requires a legible copy of each cited foreign 
patent document. On October 5, 2006, we spoke to the Examiner who stated he did not receive 
any copies of the foreign documents disclosed in the information disclosure statement filed 
12/16/2004. Accordingly, included herewith are copies of such foreign documents. Since they 
were in a foreign search report, the Examiner is respectfully requested to consider the same in 
relation to this application. 

The Examiner has also objected to the drawings as failing to show a feature disclosed in 
claim 10. The drawing objection is noted. Applicant appreciates the Examiner's suggestion that 
the screw mentioned in claim 10 be either shown or canceled from the claim. The reference to 
the screw has been deleted from claim 10 and Applicant respectfully requests the Examiner 
reconsider and withdraw the objection to the drawings in their present form. 

In addition, the Examiner rejected claim 4 under 35 U.S.C. § 1 12 due to insufficient 
antecedent basis. The Applicant has amended claim 4 to depend on claim 3 to provide for proper 
antecedent basis. 

The Examiner rejected claims 1, 2, 6, 7 and 10 under 35 U.S.C. § 103(a) as being 
unpatentable over Tabor (U.S. 3,710,674) in view of Overaker (U.S. 6,942,666). 

The Applicant respectfully submits that claims 1, 2, 6, 7 and 10 as presented are not 
obvious under 35 U.S.C. § 103(a) over Tabor (U.S. 3,710,674) in view of Overaker (U.S. 
6,942,666) as alleged by the Examiner for the following reasons: 

The present claims recite a bevel located in the head part of the dowel jacket. The bevel 
of claim 1 extends from the head flange toward the outer circimiference of the dowel jacket so 
that the width of the bevel, as can be seen in FIG. 2, decreases from the head flange to the 
opening of the slit. The bevel permits direct contact of a screw thread section with the bone so as 
to avoid rotation of the dowel jacket when the screw is being tumed. In contrast, Tabor does not 
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disclose the element of a bevel. The Examiner states that Tabor shows a longitudinal slit having a 
bevel. In fact. Tabor does not mention the use of a bevel at all. Tabor merely discloses a 
longitudinal split 8 between the ends of the sleeve that is wider at the larger end of the sleeve 
than it is at the smaller end. The widening of the split at the wider end of the sleeve as set forth 
in Tabor is not comparable to the bevel element described in the present claims. 

In addition, U.S. Patent No. 6,942,666 to Overaker shows a bone anchoring device for 
securing suture or cable within a bone hole. To fix the cable in the bone hole, the anchor 
includes means for clamping the cable and spreading the anchoring device in the bone hole by 
pushing a member into the bone hole. In contrast, the present claims are directed to a bone 
dowel for inserting a screw to fix elements together, such as an osteosynthesis plate to the outside 
of a bone. Further, Overaker uses a plurality if elements for securing the cable or suture, whereas 
the present claims consist of a single element. 

Accordingly, the Applicant submits that the rejected claims are allowable over the prior 
art cited by the Examiner. 

Although the Examiner has stated that claims 3-5 and 8-9 would be allowable if rewritten 
in independent form, the Applicant submits that claim 1 is allowable in view of the above 
arguments. However, the Applicant has added new independent claims 11-15 which are claims 
3-5 and 8-9 combined with claim 1 respectively. Accordingly, allowance of claims 1 1-15 is 
requested. 



I hereby certify that this correspondence is being 
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22313-1450, on October 23, 2006: 
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Name of applicant, assignee or 
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@ Spreizif ul>el fOr oine zementlreie Verankening von Knochenimpiaiitaten. 

@ Der Hohfkorper <1) ernes Spreizdubeis zur Verankening 
von Implantanten In Knochen ist entlang seines ausseren 
Umfanges polygonformlg ausgebildet. 

Damit wtrd elne Slcherung gegen unbeabstchtigte Rotatto- 
nen, besonders bei Verwendung von Schrauben als Spreizkor** 
per, erreicht 
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Beschreibung 

Spreizdubel (fur eine zementfreie Verankening von KnochenlmpSantaten 



Die Erfindung betrifft einen SpreizdQbel fur eine 
zementfreie Verankerung von Knochenimplantaten, 
bestehend aus einem einseitig offenen. mit Hilfe von 5 
Langsschlitzen aufspreizbaren Hohlkorper und ei- 
nem in den Hohlkorper elntretbbaren Spreizkorper, 
wobei der Hohlkorper auf seiner Aussenmantetfta- 
Che widerhakenartige, zirkulare Verzahnungen tragt. 

Derarttge Spreizdubel sind betspietsweise be- 10 
kannt aus der CH>PS 662 501. Bei dieser Konstruk- 
tion besteht der Spreizkdrper aus einem in RKOitung 
der Langsachse einschtagbaren Zapfen, bei dessen 
EIntreiben keine Drehmomente auf den DQbel 
ausgeubt werden. Setr haufig soilen mit tmplantat- 15 
Spreizdubel jedoch, wie In anderen Gebieten der 
Technik, Schrauben verankert werden. Bel den 
btsherigen Konstrukttonen der Dut>ei ist beim Ein- 
schrauben der Schraube haufig die Schwierigkeit 
aufgetreten, dass der von der SchraulDe noch nicht 20 
Oder nur wenig aufgespret2:te Dubel stch In der 
Knochenbohrung "mitdrehf. und sich somit kelne 
feste Verankerung des Dubois ergibt. Als Foige 
davon wird sett>stverstandiich das implantat ungenQ- 
gend fixiert, das t>eispielsweise aus Kontraddlons- 25 
Oder Distraktionsplatten t)esteiit, die zur Befiand- 
lung von Wirbelsaulen-Oeformatfonen zwischen 
zwei Wirbel ausgespannt und in diesen durch 
Spreizdubel mit Schrauben gehalten werden. 

Aufgabe der Erfindung ist es c^er. eInen Spreiz- 30 
dut>e! zu schaffen, der unbeabsichtigten Rotationen, 
beispielsweise beim Einschrauben einer Schraube, 
widersteht. Diese Aufgat»e wIrd dadurch geidst. 
dass der iussere Umfang des Hohikdrpers minde- 
stens uber eine TeiOinge des DQbels im Querschnitt 35 
polygonformig ausgebildet Ist 

Bei der Implantation wird die Bohrung fur die 
Auf nahme des neuen DQbels auf einen Durchmesser 
ausgebohrt. der dem Abstand zweier einander 
gegenuberltegender Seiten entspricht, so dass die 40 
Kanten des Polygonzuges bereits in die Knochen- 
substanz eindringen. Die Polygonform der Verzah- 
nungen des in die Bohrung erigesetzten Hohikdr- 
pers des Dubois wirkt dann als Drehsictierung 
gegen unbeabsichtlgte Rotationen des DQbeis. 45 

Bei sehr vtelen Knochen variieren Knochendichte 
und Knochenharte sehr stark, wie beispielsweise 
beim Wirbel, bei dem der Wirt>elbogen aus barter, 
dichter, kortikaler Knochensubstanz und der Wirbel- 
korper in seinem Inneren aus relativ weichem und 50 
'lufttgem* spongidsen Material bestehen. In an sich 
bekannter Weise kann bei dem neuen Dut>e] diesen 
Materialunterschleden dadurch Rechnung getragen 
werden, dass der HoNkorper nahe dem geschlosse- 
nen Ende der Langsschtitze eine Feinverzahnung 55 
tragt. an die zum offenen Ende hin eine Grobverzah- 
nung anschfiesst. 

Beim Eindnngen der Grobverzahnung in das 
relativ weiche spongiose Material besteht die Ge- 
fahr, dass die Zahnspitzen unter Blegebetastungen 60 
allmahlich Immer weiter In den Knochen eindringen; 
das hat zur Folge» dass die in den Dubel einge- 
schraubte Schraube immer weiter in den Dubel 



'verslnkt" und schliesslich locker wird. In dtesem 
Fall bewirkt cfie Polygonform zusatzlich. dass die 
Biegebelastungen uber eine relativ breite Flache auf 
den Knochen ubertragen werden; darut>erhinaus 
lasst sich diese Wirkung der Polygonform in dem 
relativ weichen spongiosen Knochengewebe ver- 
starken. wenn die Zataye der Grobverzahnung zu 
aciisparalleien Flachen at>gestumpft sind. 

Weiterhin kann die Verankerung des Dubels im 
spongiosen Material verbessert werden, wenn der 
axiate Abstand der Zahne der Grobverzahnung 
grosser Ist als ihre Zahntlefe. 

Um die Anpressung des DQbels in unterschiedfi- 
chen Knochensubstanzen zu vergleichmassigen. ist 
es weiterhin zweckmassig. wenn die Innenbohrung 
des Hohlkorpers im Bereich der Feinverzahnung 
zytindrisch und im Bererch der Grobverzahnung 
konisch zulaufend ausgebildet ist. 

Im folgenden wird die Erfindung anhand von 
Ausfuhrungsbeisptelen im Zusammenhang mit der 
Zetchnung naher ertautert. 

Fig. 1 ist eine Seitenansteht einer AusfOh- 
rungsform des neuen DObels; 
Rg. 2 ist eine Aufstoht auf Rg. 1 von oben; 
Fig. 3 gtbt einen LangsschnItt durch eine 
zweite Ausfuhrungstorm des neuen Dubels 
wieder; 

Rg. 4 ist eine zu dem Dubel nach Rg, 3 

passende Aufspreizschraube; 
Rg. 5 schliesslich stellt schematisch den 

neuen Dut>el, eingesetzt In einen Wirbel dar. 
Der beispielsweise aus korpervertragRchem 
Kunststoff, Oblrcherweise aus Polyathylen Oder aus 
einem Metall, bestehende Hohlkdrper 1 des Spreiz- 
dObels nach Fig. 1 hat einen Im Durchmesser 
gegenuber dem Kern 2 vergrosserten Kopf 3, der 
neben der in diesem Fall sechskantigen Aussenform 
einen Innensechskant 4 zur Aufnahme eines ent- 
sprechenden. nicht gezeigten Setz- Oder Einschlag- 
instrumentes aufweist. Nach unten setzt sich der 
ebenfalls sechskant'ge Kem 2 in einer Feinverzah- 
nung 5 fort An die Feinverzahnung 6 schliesst eine 
Grobverzahnung 6 an, die sich bis zum freten Ende 
des Dubels erstreckt. Sowohl cSe Feinverzahnung 5 
als auch dte Grobverzahnung 6 sind in Umfangsrich- 
tung ebenfalls polygonformig. im vorfiegenden Fail 
wiederum als Sechskant, ausgebildet. In dem in 
Rg. 1 gezeigten Beispiel ist nur der obere Bereich 
des Kernes 2. der Im Durchmesser den Durchmes- 
sem der Verzahnungen 5 und 6 entspricht, polygon- 
formig gestaltet, wahrend der Stamm 7, aus dem die 
Grobverzahnung 6 "herauswachst", eine zylincH- 
sche Form hat. Selbverstandlich ist es jedoch auch 
mogiich. den Stamm 7 und die Flanken 8 der 
Grobverzahnung 6 als Polygene auszubilderu Der 
Abstand a der Zahne der Grobverzahnung 6 ist 
grdsser als die Zahntlefe t, damit zwischen den 
einzelnen Zahnrelhen mogRchst viel Knochensub- 
stanz der relativ weichen Spongiosa 12 (Rg. 5) fur 
die Verankerung zur Verfugung steht. 

Die Zahne der Grobverzahnung 6 sind an Ihren 
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Spitzen zu ebenen achsparallen Rachen 9 abge- 
stumpft; dtese Flachen bewirken eine Verteilung der 
von Biegebelastung herruhrenden Drucke oder 
Krafte auf erien reiativ grossen Bereich des weichen 
Knochengewebes 12, In das die Qrobverzahnung 6 
2u liegen kommt. 

Die Spreizung des Hohlkorpers 1 wird durch 
Langsschlitze 10 erreicht, die sich vom freien Ende 
bis In den Kopf 3 erstrecken und von denen Im 
allgemeinen mindestens zwel auf dem Umfang 
verteilt sind. 

Obwohl das Aufspreizen des Hohtkorpers 1 auch 
durch Gnschlagen eines Zapfens effolgen kann. 
werden dafur Spannschrauben bevorzugt, die nahe 
ihrenr) Kopf 15 (Rg. 4) Qber eine gewisse Linge ein 
Gewinde 16 tragen, an das sich ein gewindefreier 
Stamm 14 anschliesst. Das Gewinde 16 wird zum 
Aufspreizen des Hohlkorpers 11, der als Unter- 
schled zum Hohlkorper 1 von Fig. 1, lediglich keinen 
Kopf mit vergrossertem Durchmesser aufweist, in 
ein Gewinde 17 der Langsbohrung 18 des Hohlkor- 
pers 1 1 eingeschraubt. Im Bereich des Gewtndes 17 
und im anschiiessenden Tail, der aussen die wider- 
hakenartige Felnverzahnung 5 tragt. ist die LSngs- 
bohrung 18 zyfindrisch, wahrend sle sfeh Im Bereich 
der Qrobverzahnung 6 zum freien Ende hin konlsch 
verjQngt. 

Die in Rg. 5 dargestellte Anwendung des neuen 
Spreizdubels zeigt, dass sich die Felnverzahnung 5 
vor allem Im harten kortlkalen Gewebe 13 des 
Wirbelbogens erstreckt, wahrend die Grobverzah- 
nung 6 in das weiche spongiose Gewebe 12 im 
Innem des Wirbelk6rp>ers 19 verlauft. 

Selbstverstandfich ist die Pofygonform des Quer- 
schnittes nicht auf diejenige eines Sechskantes 
beschrankt; sie kann in gletoher Weise auch eine 
beliebige andere Kantenzahl haben. 



Patentanspruche 

1. Spreizdubel fur eine zementfreie Veranke- 
rung von Knochenimplantaten, bestehend aus 
einem einseitig offenen. mit Hitfe von Langs- 
schlitzen aufspreizbaren Hohlkorper und einem 
in den Hohlkorper eintrelbbaren Spreizkdrper, 
wobel der Hohlkdqser auf seiner Aussenmantet- 
flache widerhakenartlge, zlrkul§re Verzahnun- 
gen tragt. dadurch gekeimzeictwet, dass der 
aussere Umfang des Hohlkorpers (1,11) minde- 
stens uber eine Teillange des Dubels im 
Querschnitt polygonf ormig ausgebildet Ist. 

2. Spreizdubel nach Anspruch 1, dadurch 
gekennzelchnet, dass der Hohlkorper (1,11) 
nahe dem geschlossenen Ende der Langs- 
schlitze (10) eine Feinverzahnung (5) tragt. an 
die zum offenen Ende hIn eine Qrobverzahnung 
(6) anschliesst. 

3. ^reizdubel nach Anspruch 2. dadurch 
gekennzelchnet, dass die ZShne der Grobver* 
zahnuhg (6) sru achsparaltelen Fl&chen (9) 
abgestumpft sind. 

4. SpreizdObel nach Anspruch 2 oder 3. 
dadurch gekennzel<rfinet^ dass der axiale Ab- 
stand (a) der Zahne der Qrobverzahnung (6) 



grosser ist als ihre Zahntiefe (t). 

5. Spreizdubel nach einem der Anspruche 2 
bis 4, dadurch gekennzelchnet. dass die 
Innenbohrung (18) des Hohlkorpers (11) Ira 
5 Bereich der Feinverzahnung (5) zylindrisch und 

im Bereich der Qrobverzahnung (6) konlsch 
zulaufend ausgebildet ist. 
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©TtewBl Idwvel comprises a substamially tubular. cyBn- 
^ body O). provKied ««ith a longitudinal slot (8) ^ndl 

K^^r^J^" ' « «h* wall, the hollow w 

J^LL^"* portion (6-) affective to 

tacAtate the insertion of the set screw (7). 
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Ttie present Invention relates to a wall 
expansion small block, particularly for Aollow tile 
walla and the like. 

As it is known, several types ct expansion 
blocks are presently oommeroially available, irtiich 
generally consist of a cylindrical body provided, 
at one end thereof, with a sinall collar and including 
a pair of substantially semicircular wings or legs 
extending ftom the mentioned collar and effective 
to bo inserted into a hole as formed in the wall. 

^jr introducing a set screw, the mentioned • 
two legs are caused to diverge trom one anoliier, 
wi-ai a substantially radial movement, ^erei^y obtain- 
ing a good anchoring of -the expansion small bloc^ 
in the wall. 

While the Hereinabove mentionea type of - * 
expansion nlodk nas aiforded generally satisfactory 
results wilix i^o so-called solia walls, it xs However 
of veiy poor periormance as ±x is appixed to xaie 
Hoilow txi.e wallB since, as tbe set screw i» applied, 
tne men-cionea legs are caused to diverge, thereby 
tne set screw is able of engagxng tne small expansion 
block exclusively at me collar region. 

aiius, tne set screw nay loose due to vibration, 
and disengage arrom the e3g>ansion block. 

Anoiaier drawback of tne known small expansion 
blocks is tnat tne set screw, which is not firmly 
locked in laxe small olock, because of tbe continuous 
movements it is suDjectea to, mevitaoly produces an 
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enlargea sone at tbe thread engagemenx region ana 
accordtngLy is susceptiole to disengaging* 

Accordingl7| tbie task or tne presenx Invention 
XB to '6vercome ttxe -hereinabove mentioned drawbacks, 
by providing such, a wall expansion small block 
^Rftiich is effective to engage tne set screw across 
xts overall lengtn, thereby preventing tne set screw 
from disengaging even xn highly stressed and vibration 
conditions « 

Within that task^xt xs a maxn object or 
tne present xnvenxion to provide such a wall expansion 
small block which, owing to its mentioned characterisxxcs 
X8 partxcularly effective to be used for hollow 
tile wallSfOr an walls tnerexn gaps are formed, while 
being provided for a general purpose use« 

Another object of the present invention 
is to provide such a wall expansion small block 
tdiich, owing to its arrangement ana consxarucTion, is 
very reliable in operation* 

According to one aspect of the present 
invention, the above task and objects, as well as yet 
other objects which will become more apparent herein-- 
after, are achieved Isy a wall expansion small block 
characterized xn that it comprises a substentially 
tubular pylindrical body, provided with a longitudinal 
slot extending through *ttie overall length of said 
body, ana effective to be inserted into a hole formed 
in said wall, the hollow or bore of saia body, therein 
a screw may be engaged, having a first portion of 
enlarged diameter • 



0142474 

-4w 



Further characteristics and advantages or 
the wall expansion small laook according to the 
present invention will hecoae more apparent from the 
following detailed description or a preferred 
embodiment of said bloolc. being illustrated, way 
Of an exaBqE,le and not of llmitataion. m the figures 
of the accompanying drawing, where t 

Pig.l is a perspective view illustra-cxng the 
small expansion block according to the present 
invention; ^. 

Tig. 2 is a longitudinal cross-sectional view 
Of that same small expansion taook 5 
and 

Pig. 3 is a schematic view illustrating the 
Binall eaq?ansion block as applied to a hollow tile 
wall. 

With reference to tne above menxioned 
figures, the wall expansion small block according xo 
the presenT invention, indicated overaiiy at 1, 
comprises a substantially . cyllncnoal body 2, provided 
with an abutmenx collar 2« which is preferably made 
sxarting from a suitable plastics material. 

Ihat body defines, at ixs front end,in the 
mtroducxxon dxrection of said body, an outer tapering 
portion 3. of frustum ahape, effective to facilitate 
the insertion of said body xnto a hole 4 formed m 
the wall. 

In Its xnside the body 2 defines a hollow or 
bore 5, extending for the overall length of said body 
and provided, at its rear end portion, that ia at that 
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end whlclx will be flucOi with the ivall^with an 
enlarged diameter portion 6^ ending with a frusmat 
ehapea taperea zone 6* effective to act as a leaa^xn 
elemenT for the aet screw 7. 

A naxn feature ox* the present xnventxon 
is thax the body 2 is provided with a longxtudinal 
slox o which preferably extends -throu^ the overall 
length of saxd body and xs effectxve to allow for 
said Dody to radially expand as the seT screw is 
xnserted thereinto mbxch set screw 7, as xt xs known, 
has a diameter greater than the diameter of the hollow 
or Dore SfWhxch latter xs of elliptical shape, Thax 
is with a respecTxve enlarged portion on either 
side thereof. 

With the disdosea arrangement, the screw 7** 
engages the surface of l&e hollow 5, in i&e inside of 
the body 2, through the overall length of the small 
block, even ir tne latter is inserted into a hollow 
tile wall or xnto a wall therein gaps are formed. 

As xt xs known, m this Igrpe of applxcatxon, 
the conventional expemsion small blocks, provided with 
a middle slot,tena to open and engage the set screw 
ezdiuilvely at the sella thxckess of the txle or 
•all and, accordingly, tney may disengage because of 
vibratxons. 

On the contrazy,xn the dxsdosea embodiment 
the complete engagement between the set screw and 
e^^ansion small block afforas the possibility of fxrmly 
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ancaoring the expansion block to tue wall, therel^y 
the expansion block stabilizing effect will be 
obtainea not only at the wall thickness, but also 
throng the overall length ot the ea^anaion block, 
wi-ax sitrprising pxactical results. 

More specifically, the provision in the 
inside or the expansion small block • of a first 
eniargea diameter hollow portion 6 y&iioh. substantially 
extends throxigh the overall thickness of the 
plastering y and hollow tile 10, affords the possibility 
of inserttng into said saall expansion hLo<ac set 
screws having comparatively greater cross-sections 
•aia-n the inner cross-section of that portion of the 
expansion saall niootk which protrudes from the tile 
itself. 

It should also be noted that the body 2 of ., 
the expansion small block is providea with suitably 
enlarged wall portions 11 and 11 • which are such that, 
as the set screw is introduceu into the solia material 
Of a wall, it will be screwea into -Hie es^nsion 
block, ^ereas, as said screw passes throu^ gaps of 
the wall.it causes the body 2 of the eacpansion laock 
to expand at said gaps. 

ataus,the body 2 tends to radially eacpand,itt 
such a way as to be flinly anchored in the wall, even 
in the case of hollow tiles, thereby the engagement 
between the wall and the small expansion block will 
be reduced to a very small zone. 

However, also in that case, the set screw will 
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be fully engagea In tbe small esq^^ansion blocdCt thereby 
It will aiTford a sure couplings 

Proa the aoove disclosure and the figures 
of the accompanying drawings, there will oe self-evident 
the great funcid-onaltty and use f acxliigr characterxz^ 
xng the wall expansion small block according to the 
present invention* 

m particular it is to be pointed out thax 
the construci;ionaX approach of designing the body 
2 with a sinsle cut portion^consislang of tSie slot 
tfyis effective to prevent said body from being spread 
apart and rraioved from ttxe sex screw; on the contxaxy 
it will closely encompass said set screwf thereby 
idle latter will engage the expansion small block in 
a veiy stable condition. 

in practicing ttie invention, thou0i tHe best 
results nave been obtained Iry using plastics materials, 
tHe used materials may be any, depending on the 
contingent requirements. 
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CLAIMS 



1- A wall expansion small block characterized in 
that It comprises a substantially tubtuar <g^lxndrical 

(2), provided with a longitudinal slot (o) 
extending throng the orerall length or said body, 
and effective to be inserted into a Jiole (4) 
fonted in said wall, the Jiollow or bore (5J of saia 
body {2).thereln a screir nay be engaged, having a 
first portion (6) of enlarged diameter. 

2- A wall expansion small block, according to the 
preceding claim, characterized in «iat said substanxial- 
ly cylindrical body (2) is provided, at the front 

end portion thereof, in the body introduction direction. 
With a frustum tapering portion (3), effective to ' ' 
facilitate the insertion of said body (2) into said 
hole (4J,and,at tne rear end portion thereof.with 
an abutment collar (2«); 

3- A wall expansion small block, according to claim 
l,<Aaracterized in that said bollow (5J is provided, 
at the rear end portion thereof, with an enlarged 
diameter portion (6) ending wilOi a frustum shaped 
tapering portion (6.) effective to facilitate the 
insertion of a set screw (7). 

4- A wall expansion snail block, according to one or 
more of the preceding claims, characterized in ia»at 
the hollow or bore (5) of said tubular cylindrical 
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body is of elliptical shape, -Utiat is it la provid- 
ed with an enlarged portion on eitaier side thereof. 

5^*A wall expansion small blodfe, according to one 
or more of "ttie preceding claius, <aiaracterized in 
that said longitudinal enlarged portions are so 
arranged and designed -t3iat,as the set screw is 
screwed through -Qxe wall solid laaterialjit will 
be screwed into laie expansion block body.^ereas 
as said set screw (Y) is screwed throngh gaps in ' 
•aie wall, it is effective "to cause said escpansion 
block body ' to escpand. 

. 6- A wall eacpansion small bOLoolc, acoordjUig to one 
or more of "Hie preceding claims, characteriBed in 
that it comprises, in liie inside -ttiereofjB first * 
enlarged diameter hollow portion (6) effective to 
extend tiirou^ -ttie overall liiickness of tne plaster- 
ing and the iiollow tile ttierethrou^ said hole (4) 
is formed, said portion (6} being also effective 
to afford "taie possibility of inserting into said 
hole (♦) set screws having a comparatively greater 
cross-section than the inner cross-section of iaie 
portion of the eagpension block pirotruding fWna -Hie 
tile. 

7— A wall e3q?ansion small block, according to "Sie 
preceding claims and substantially as disclosed and 
illustrated for .the intended objects. 
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A fastener for securing an orthopaedic device 
to a tx>ne comprising an expandable plug made 
from a biodegradable or bfostafcrfe material and 
having two segments (1^) whfch when ^aced 
together provide an open ended tapered inn^- 
bore provided with retentfon means (120), and a 
retention element whtch can act on the 
orthopaedic device to locate it against said 
bone and which when entered into the bore 
under pressure locates in the retention means 
and acts to exparKl the plug, saki segments 
being interconnected at their ends spaced away 
from the open end of the bore. 
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This invention relates to a fastener for securing 
an orthopaedic device to a bone and more particular- 
ly to a bkxiegradable multi-part fastener device. 

According to the present invention a fastener for 
securing an orthopaedic device to a bone comprises 
an expandable plug made from a biodegradable or 
biostable material and having two or more segments 
which when placed together provide an open ended 
tapered inner bore provided with retention means, 
and a retention element which can act on the ortho- 
paedic device to locate it against said bone and which 
when entered into the bore under pressure locates In 
the retention means and acts to expand the plug, and 
Interconnection means spaced away from the open 
end of the inner bore for holding said segments in 
alignment during insertion. 

In a preferred construction said interconnection 
between the segments is in the form of a hinge. 

The segments may have outwardly projecting 
abutments to engage and locate in an opening in said 
t>one to which the device is to be fastened. 

The segments can be made of a biocompatable 
material which may be from the known family and 
classes of synthetic tnodegradable materials such as 
pdyglycolic, pdylactcc acid polymers and copoly- 
mers, poJyhydroxybutyrate, polydioxanone etc., or 
from solut)le type synthetic materials i.e., polyethy- 
lene oxide block copolymers, polyvinyl alcohols, cel- 
Itdosics, etc., or frx>m natursJ resort>able materials, 
such as fibrin, collagen, gelatin, dextran etc. Alterna- 
tively the segments may be constructed from an es- 
sentially biostable material such as a polyethylene, 
polypropylene or another synthetic polymer. Any of 
these materials may be of generally homogeneous 
form or reinforced by f DIers or fibres of other or similar 
materials. 

The outwardly projecting atnitments can have an 
external tooth form of relatively large pitch and may 
be formed by radial and helical fins. 

Alternative heitcai fins can be opposite handed 
so that when engaging bone these do not afiow for 
any rotatfonal unfoddng of the fastener. 

The retention means in the bore can be provided 
by a series of engagement ribs and these may be in 
the form of a tapered screw thread. 

Preferably the retention element is a screw or a 
circumferentially ribbed pin and the screw or pin may 
be of generally cylindrical shape with an overlaying 
tapering tooth form or ribbing. 

The retention means can be metallic from the 
range of metals used In orthopaedic omplants, that is 
Cobalt-Chrome, Ti alloys, stainless steels or it can be 
made from synthetic polymer or pdymeric, from the 
same range of biodegradable materials as are used in 
the segment constructbn or from some other syn- 
thetic polymer of known bkKX)mpatabaity. 

Means can also t>e included for preventing ex- 
pansion of the plug adjacent the open end of the bore. 
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these means being in the form of a sleeve surround- 
ing the plug. 

The segments can be provided with guides to as- 
sist assembly together to form the expandable plug. 
5 The invention can be performed in various ways 

but one embodiment will now be described by way of 
example and with reference to the accompanying 
drawings in which 

Figure 1 is a skie elevatk>n of an assembled ex- 
10 pandable plug for use In the fastener according to 

the present invention; 

Figure 2 is an isometric view of the expandable 

plug in an open position and ready for use; 

F^ure 3 Is an isometric view of the plug shown in 
15 F^ure 2 in a partially closed positbn together 

wit h a sleeve whk:h forms part of the wide end of 

the plug when assembled; 

F^ure 4 is a cross-secttonai side view of the 

sleeve shown in Figure 3; 
20 F^ure 5 is a side elevation of a retention element 

In the form of a circumferentially ribbed pin for 

use with the expandable plug shown in Figures 1 

to 4; 

Figures 6, 7 and 8 show various stages in the as- 

25 sembly of the device when used to secure an or- 

thopaedic device to a bone. 
As shown in Figures 1, 2 and 3 an expandable 
plug whk:h forms psert of the fastener comprises a 
nrnilding have a first segment 1 and a second seg- 

30 ment 2. The segments can be made of a biocompat- 
able material whfoh may be from the known family and 
classes of synthetic biodegradable materials such as 
pdyglycdic, polytactic acki polymers and copoly- 
mers, polyhydroxyt>utyrate, polydioxanone eta, oar 

35 from soluble type synthetk: materials Le., polyethy- 
lene oxkle bfock copolymers, polyvinyl alcohols, cel- 
luloslcs, etc, or from riatural resorbable materials, 
such as fibrin, collagen, gelatin, dextran etc Alterna- 
tively the segments may be constructed from an es- 

40 sentlally biostable material such as a poiyethyiene, 
polypropylene or another synthetic polymer. Any of 
these materials may be of generally homogeneous 
form or reinforced by fillers or fibres of ot her or similar 
materials. 

45 In the constructfon shown in the drawings the 

two segments are made as a single nrKHiIding being 
joined together by a web 3. Each segment is of sub- 
stantially semk^ETCular cross section so that when the 
two segments 1 and 2 are folded over around the web 

50 3, which acts as a hinge in the manner shown in Fig- 
ure 3 they can be placed together with their flat sur- 
faces 4 in engagennent to provide what is in effect a 
tapering cylindrical plug as shown in Figure 1 , t he web 
3 acting as interconnecting means to hold the seg- 

55 ments in alignment In Figure 1 only the t>asic shape 
of the plug is shown, the detaSs being apparent from 
Figures 2 and 3. 

Outwardly projecting abutments are provided on 

2 
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the outer surfaces of the segments 1 and 2 and are 
in the iorm of longitudinally extending fins 5, 6 and 7. 
The fins are erf substantiaDy triangular cross-section 
and are of hcreasing height throughout the tapering 
length of the segment concerned. Thus, it will be seen 
that the fins 7 are higher than the fins 5 which are 
themselves of tapering shape. The depth of these 
fins is such that from one end of the segment to the 
other they provide a substantially stra^ht line which 
is in alignment with an imaginary line defining a cyl- 
indrical shape around the tapering surfaces of the 
segments. 

Further abutments are provided in the form of 
fins 8 to 12 of substantially triangular form and which 
once again are of increasing height throughout the ta- 

C^^ pering length of each segnr^nt Thus, crcumferential- 

^ ly extending f tns 8 and 9 extend around the longitu- 

dinally extending axis of the assembled plug at right 
angles thereto, the fin 9 being higher than the fin 8. 
These two fins are followed by a further two fins 10 
and 11 which are also of triangular cross-section but 
which are arranged as axtally elongate rings. Thus, as 
will most dearly be seen from Figure 1 these rings aare 
not normal to the longitudinally extending axis of the 
plug, if desired these rings could be replaced by fins 
which were helical. In any case, whether helical or ax- 
ialiy elongate, the fins lOand 11 areopposite handed, 
again as wai be seen from Figure 1 and the fin 11 is 
h^her than the fin 10. Finally the end of each is de- 
fined by a further radially extending fin or flange 12. 
As mentioned above these fins or flanges 5 to 12 

nare all arranged so that their outer exfremitees are de- 
fined by an nnaginary cylinder co-axial with the long- 
itudinally extending centre line of the plug when the 
two segments are closed together. 

The end <rf each s^ment spaced away from the 
web 3, which acts as a hinge, otdudes a necEc portion 
1 5 of reduced diameter wh tch has a drcumferentiai lo- 
cation groove 16 formed therein. When the two seg- 
ments are folded together the two nec8c poo-tions pro- 
vide a cylindrical boss on which is placed a sleeve 17 
provided with an outwardly projectir^ flange 18 which 
locates in the groove 16. This sleeve 17 when in pos- 
ition on the segments acts lo locate the two segments 
together and to prevent expansion of the plug adja- 
cent the open end 37 of a longitudinally extending 
bore 13 which is formed by the two segments the 
other end of the plug is held in algnment by the hinge 
3. This bore 13 is provided by semicbncular grooves 19 
* provided on the flat ^ces 4 of the segments. The out- 
side diameter of the sleeve 17 is such that it is approx- 
imately equal to the longest diameter on the body of 
the assembled plug. The grooves 1 9 carry a series of 
circumferential ribs 20 which can be shaped so that 
when the segments are dose together they form a ta- 
pered screw thread. Alternatively they may just pro- 
vide a series of drcumferentially extending ribs 
around the bore provided by the two grooves 1 9 when 



dosed together. 

In order to assist location of the segments vyhen 
folded together guides 22, 23, 24 and 25 are provided 
on each segment These guides consist erf upwardly 
5 projecting arms, the outer ends of which are cham- 
fered as indicated at 26. on guide 23 in Figure 2. 
These guides are effective when a retention device, 
to be described later, is Inserted into the plug to ex- 
pand it. in that they prevent a relative rotation of the 
10 two segments of the expanding plug. The guides 22, 
23, 24 and 25 are not shown in Figure 1 in order to 
shfTiplify this Figure. 

As referred to above the bore 13 provided by the 
grooves 19 is tapered but at ^ outer open end indi- 

IS cated by reference numeral 27 in F'^ure 3 the taper 
ceases so there Is an end portion which has walls 
which are sut>stantiaily cytindrical, this portion beii^ 
generally indicated by reference nunneral 28. As will 
be seen this parallel sided portion is co-axial with the 

20 neck portion 1 5. This parallel portion 28 allows appro- 
priate engagement of a screw into the internal screw 
throad when provided, or the insertion of the ribbed 
pin. to t>e descrit>ed, and avoids expansbn of this por- 
tion 28 on further insertion of the screw or pin. 

25 A retention element is provided which can be cn 

the form of a screw or a drcumferentially ribbed ph 
and the screw or pin may be of generally cylindrical 
shape with an overlying tapering toothed form or rib- 
bing. This screw can be of normal configuration, for 

30 example as shown in Figure 8, and will not therefore 
be descrit>ed further but a droumferentially ribt>ed pin 
for use with the plug is shown in F^i^e 5. The pbi 
comprises a shank 14 having an enlarged head arxd 
provided with a series of circumferential ribs 29. 

35 When the plug is used the retention element 

which is to be used to hold an orthopaedic device in 
place, in the manner to t>e described hereunder, is 
driven Into the open end of the bore 27 and if there 
Is a screw thread s rotated so that it extends into the 

40 bore. As the dianteter of the bore decreases the re- 
tention element causes the segments 1 and 2 to move 
apart thus expanding the cross-sectional area of the 
plug. The ribs in the txxre ad to hokf the retention 
means in place. 

45 itf the retention means is a pin as shown in Figure 

5 which is not screwed however but merely ribt)ed 
then it can t>e driven in appropriately to have the sanrte 
effect 

The retention element can be metallic and con- 
so structed from the range of metals used in orthopaedic 
implants, that is Cobalt-Chrome, Ti alloys, stainless 
steels or it can be made from synthetic polymer or 
polymeric, from the sanne range of biodegradable ma- 
terials as are used in the segment construdion or 
55 from some other synthetic polymer of known blocom- 
patablity. 

The operative use of the ^stener is shown dia- 
grammatically in Figures 4, 5 and 6. In these arrange- 

3 
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ments a drill 30 is used to form a hole or opening 31 
In the bone 32 to which an orthopaedic device, for ex- 
ample a plate, is to be fastened. The dosed plug in- 
dicated by reference numeral 33 is placed In the hole 
or opening 31 in the bone and a hole or slot in the or- s 
thopaedic device 34 to be f bced to the bone Is placed 
above it and the retention means, in this case a screw 
35 is introduced through the opening 36 in the ortho- 
paedic device and into the end of the bore 27 of the 
previously placed plug. to 

As mentioned above this retentbn element is 
either a screw or circumferentiafly ribbed pin. This is 
introduced into the cavity in the plug by either screw- 
ing, hammerii^ or a combination of these. On inser- 
tion the screw or pin , which is generally cylindrteil is 
with an overlying tooth form engages In the internal 
t>ore of the plug and due to the conical overall shape 
of the internal bore 13 causes the segments of the 
plug to be displaced into the bone causing a tight 
terlocking. Thus the various fins on the outer surface 20 
of the segments have a depth to allow significant fn- 
terlocking with cancellous bone. When a grip Is re- 
quired in less compBant bone such as cortical iKMie 
then alternative smaller external engaging surface 
forms and a lower degree of expansion of the fastener 25 
can be used. In the arrangement described the exter- 
nal tooth form of the various fins is such that when 
engaging bone these do not allow for any rotational 
unlocking of the fastener. 

The advantages of the device are that prepara- so 
tion is simple merely by drilling a hole into bone and 
the use of a two part construction, that is a plug and 
separate retention means allows the materials to be 
better utBised, that is the retention nteans, in the form 
of a pin or screw acts as a spacer and requeres high 35 
tensile strength, this is obviously compatible with a 
metal but also with an aligned or directionally fibre re- 
inforced polymer matrix material system, which can 
be relatively easily nrtanufactured Into an essentially 
sbnple cylindrical structure. 40 

Athird advantage Is that the plug isaspadng and 
shear load element with lower specific loading. This 
is therefor amenatde to manufacture in non-rein- 
forced polynr^rs. by injection or compression mould- 
ing to form the complex shape required. 4S 

The sleeve 17 for preventing expansbn of the 
plug adjacent the open end of the bore can be made 
from any convenient material, for example n^etal or a 
synthetic plastics material. 

The particular conf juration of the plug blank has 50 
numerous advantages as it can be made as a single 
moulding and folded into its operatn^e posltk>n when 
required. A number of those plugs can also be mnM- 
ed simultaneously as will be apparent to the person 
skilled in the art of nxMilding. 55 



Claims 

1 . A fastener for securing an orthopaedic device to 
a bone comprising an expandat)ie plug made 
from a biodegradable or bk)stable material and 
having two segments which when placed togeth- 
er provide an open ended tapered inner bore pro- 
vkJed with retention means, and a retention ele- 
ment which can act on the orthopaedic device to 
locate it against said bone and which when en- 
tered into the bore under pressure locates in the 
retention means and acts to expand the plug and 
interconnection means spaced away from the 
open end of the inner bore for holding said seg- 
ments In alignment during Insertion. 

2. A fastener for securing an orthopaedic devtee to 
a tKMie as daimed In daim 1 in whk^h said inter- 
connection t>etween the segments Is In the form 
of a hinge. 

3. A fastener for securing an or t hopaedto device to 
a bone as claimed in daim 1 or daim 2 In which 
said segments have outwardly projecting atnjt- 
ments to engage and locate in an opening in said 
bone to which the device is to be fastened. 

4. A fastener for securing an orthopaedic device to 
a t>one as daimed in da en 3 in which the outward- 
ly projecting atnjtments have an external tooth 
form of relatively large pitch. 

5. A fastener for securing an orthopaedic device to 
a t>one as daimed in daim 4 in which the abut- 
ments indude radial and helical fins. 

8. A fastener for securing an orthopaedic device to 
a tx>ne as daimed in daim 3 in which alternative 
heltoal fins are opposite handed. 

7. A fastener for securing an orthopaedic device to 
a bone as daimed in daims 1 to 6 in which the re- 
tention means in the bore are provided by a ser- 
ies of engagement nbs. 

8. A fastener for securing an orthopaedic devk^ to 
a bone as daimed in daim 6 in which the engage- 
ment ribs are in the form of a tapered screw 
thread. 

9. A fastener for securing an orthopaedic device to 
a t>one as daimed in any one o/f daims 1 to 8 in 
whtoh the retentbn element is a screw or a dr- 
cumferentially ribbed pin. 

HO. A fastener for securing an orthopaedic device to 
a bone as claoned in daim 8 in which the screw 
or pin is of generaSy cylindrical shape with an 
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overlying tapering tooth form or ribbing. 

11. A fastener for securing an orthopaedic device to 
a bone as dainrted in dainns 1 to 10 induding 
means for preventing expansion of the plug ad- 5 
jacent the open end of the bore. 

12. A ^stener for securing an orthopaedic device to 
a bone as daimed in daim 11 in which the said 
means comprise a sleeve suriounding the plug. io 

13. A fastener for securing an orthopaedic device to 
a bone as daimed in daims 1 to 12 in which the 
segments are provided with guides to assist as- 
sembly together to form the expandable plug. is 
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(§4) Vis orthopMique autotaraudeuse ik expansion. 

La vis oithop^dique (10) pr6vue pour rancrage dans 
ulT OS d'^i^ments de proth&ses articulaires comporte une 
tete (11) et un corps (12) pourvu de fSets autotaraudants et 
pr^nte une extr^it^ dtstale fendue (1^. Un canal cen- 
tral traverse la vis iongitudinalement et oomprend, de part 
et d'autre d'une partie m^iane fSet^e (18a), du cdt§ tete 
(11) un premier conduit (18) de diamdtre sup^rieur au dia- 
mdtre ^ fond de fHets de la partfe m^ane (18aX et du c6t6 
de rextr^mit^ dtstale (15) un seccmd conduit (19) de diame- 
tre ifif^rieur au diam^tre entre ardtes de la partie m6diane. 
line vis auxilian-e (20) peut §tre engag^e dans le filetage 
de la partie m^diane (18a) de la vis (10) et vient forcer, par 
une exMtnM tronconique (25) sur le raccordement tronco- 
nique (18b). fente (14) et le second conduit (19) sent as- 
sez longs pour que Vexpansion de la vis (10) int^resse 
d'atXHd la partie du coips proche du raccordentent (18b). 
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"Vis orthopedique autioiiaraudeuse a expansion" 

L* invention se rappoirte a xine vis oxthopedique 
expamsible, notzammeni: pour l*ancrage dans un os d*61einent:s 
de protheses airkiculaires, -tels que cotyle, comportctnt une 
t:&te de diam&tre supSrieur a celui d*un corps cylindrigue 
pourvu de filets autotaraudants et prSsentant une extr&aite 
dls-tale fendue d&finissemt: une plurality de lamelles 
separSes par autant de fentes radiales, un canal central se 
r^trecissant de la t&te & I'extr&onite distale, apte 3. 
recevoir un moyen d' expansion de la partie distale • 

En chirurgie orthopedique, il est necessaire d'ancrer 
de fagon stsible des Elements de prothese articulaire, tels 
que des cupules cotyloides ou des plateaux tibiaxix. Or I'os 
sous-jacent est plus ou moins spongieux, et de surcroit la 
nScessite de poser une prothese corticulaire vient souvent 
d*une degenerescence des os de 1' articulation. XI est des 
lors 3. craindre que les vis orthopediques utilisSes pour 
ancrer les elements de prothese prennent du jeu a plus ou 
moins couzrt terme. 

L* utilisation de vis autotcuraudeuses, dont les filets 
d* entree sont intezrrompus par des fraisures pour leur 
donner la faculte de foirmer le taraudage dans l«os scins 
soumettre l»os a des efforts trsmsversaux, augmente le 
risque de prise de jeu pear suppression de la tendance au 
frettage par I'os des vis a corps legerement conique. 

Dans l^fetat de la technique, deer it notamment par le 
document US-A-4 013 071, on a utilise des vis creuses dont 
l*extr^it6 distale est expcunsible en y menageant des 
fentes radiales qui dSfinissent des lamelles distales 
es^emsibles, 1* expansion Stant provoquee par une tige 
interne dont la tete se visse dans celle de la vis 
orthopedique, et dont la pointe sollicite en 6cartement en 
V les lamelles distales. 

Plus pr6cis&sient, I'Scartement en V des lamelles est 
obtenu par la pression exerc6e par la pointe de la tige 
interne centre le rStr&cissement du canal traversant la vis 
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creuse, a proxdLmite iimnediate de I'extremite distale de la 
vis oirthopedique. 

Les documents 615 726 et A90 364 

d&crivent egalemen-t des dlspositifs d*ancrage a e^ansion 
^ usage proth^tique, qpii ne sont: pas Sl proprement: parler 
des vis. 

I. •inconvenient: majetir de 1 * esqDemsion en V des lamelles 
distiales de la vis orthopSdigue creuse, f endue et 
expansible dScrite par le docuiaent US-A-4 013 071^ 
considers ici comme refletant l»6tat de la technique le 
plus proche de la presente invention, est que 1* expansion 
interesse seulement la pcurtie distale de la vis, el;^ 
maximale a son extiremite, s'smnule apres quelques filets. 
Ainsi 1« amelioration de la prise ne touche que ces filets 
terminaux et dans la mesure oH les lamelles sont ecart^es 
a leur hauteur. Et de surCTolt I'expajision se produit la oii 
l»os est le moins resistant, sa oonsistanoe allant 
dScroissant avec la distance & !• articulation. 

Iia presente invention a pour but de realiser une vis 
ortbopedique expansible qui r^pond aux nScessit^s de la 
pratique mieux que les vis de l«6tat de la technique 
prSvues pour le mSme usage, noteunment en foumisscCht une 
expansion radiale mieux rgpartie sur la longueur de la vis, 
et interessemt des regions plus consistantes de l»os oH 
elles sont vissees. 

A cet effet 1' invention propose une vis orthopedique 
expansible, notamment poiir I'ancrage dans un os d* elements 
de protheses articulair es , tels que cotyle, comportant une 
tete de diametre super ieur a celui d'un corps cylindrique 
pouxrvm de filets autotaraudants et presentsmt une extremite 
distale fendue dSfinissant une plurality de lamelles 
separ^es par autant de fentes radiales, un canal central se 
rStrecissant de la tgte a 1» extremity distale apte a 
recevoir un moyen d'expemsion de la partie distale, 
caracterisSe en ce que le csmal central comprend, de pzart 
et d* autre d'une paartie mSdiane filetSe intSrieurement, un 
premier conduit dgbouchant Oans la tSte avec un diam&tre 
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superieinr au dlsuneiire a fond de filet de la partie medicine 
et un second conduit s • etendant dans la partie distale avec 
un diametre inf erietir au diametre entre aretes de filets de 
la partie iiiedi2Uie, teuidls que le moyen d' expansion est une 
vis auxiliaire apte a s* engager a partir de la tete, dans 
le flletage de la partie mediane et es^anser la pcortie 
distale en for^ant dans le second conduit. 

Cosime la sollicitation en expansion de la vis se 
produit au raccordement entre la partie mSdiane du canal 
central et le second conduit, la force avec laquelle les 
lameXles sont appliguSes sur l*os est repartie sur toute la 
longueur du second conduit. L'expamsion va done renforcer 
la prise des filets s\ir une longueur isiportante de la vis 
et done dans des regions oH l"os a une consistance proclie 
du cortex. Hais I'expemsion se produit sur toute la 
longueur f endue, de sorte qu"une grande longueur de 
filetage participe au maintien de la vis dans I'os. 

De pr6f6rence la vis auxiliaire presente une tige 
portant un filetage de longueiir intennediaire entre celle 
de la peortie mSdiane du carnal central et la longueur 
cumulSe de cette paairtie mSdiane et du second conduit. Ainsi 
1* expansion est obtenue & coup sflr avant que la t^te de la 
vis auxiliaire porte sur 1> entree du filetage interne de la 
psortie mSdiane, mais en aucun cas la pointe de la vis 
auxiliaire ne d€passera celle de la vis oirtliopedique. 

De pr6f4rence la vis auxiliaire pr&sente une pointe 
tronconique coiopl&aentaire d*xm tronc de cone raccordemt la 
partie mediane au second conduits L* expansion resultera 
essentiellement de 1» effort de la pointe tronconique sur le 
raccordement en tronc de cone. 

En disposition preferee la vis auxiliaire et la vis 
orttiopedique seront munies de tetes S six pans creux, ce 
qui permet 1* usage de cles en tiges a sections hexagonales 
class iques, qui ne d&passent pas la section de la vis 
coxnrespondante, et permettent vat guidage pr&cis. 

De pr&f grence les f entes s * gtendent depuis 1 * extremite 
distale au moins jusqu'd I'origine du premier conduit. Iia 
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longueiur de fente est ainsi sxxffisante pour que les 
lamelles ne sxibissent: pas, a 1* expansion, une concent:ra1:ion 
des effort^s de flexion H leur racine. 

De prSf^ence encore, les lamelles et: les fentes 
radiales cpil les sSparent sont: respect:ivemen'b au nombre de 
deux. La section des lamelles est alors suff isante pour que 
les efforts au vlssage ne provoquent une torsion des 
lamelles autour de l"axe de la vis« 

Des caracteristiques secondaires et des avantages de 
1" invention ressortiront d'ailleiurs de la description qui 
va suivre, H titre d'exemple, en reference aux dessins 
annexes Aans lesquels : 

la figure 1 represente une vis orthopedique 
autot2araudeuse selon 1* invention ; 

la figure 2 represente une vis auxiliaire propre a 
s'inserer dans la vis de la figure !• 

Selon le mode d* execution choisi et represents aux 
figures 1 et 2, une vis ortbopgdique 10 dans son ensemble, 
r&alisge en matSriau biocompatible, dems le present cas en 
Titane TA6V, comporte une tSte 11 avec une empreinte creuse 
bexagonale 17 prSvue pour recevoir une cl6 six psms, et un 
corps 12 filets sur toute sa longuetxr. lie cosrps est 
traversS, axialement, par un canal qui comporte, de paurt et 
d* autre d'une p2urtie mSdiane 18a filetee inter ieurement, du 
c5te tete 11, un premier conduit 18 cylindrique de diametre 
super ieur au diametre Sl fond de filet de la partie mSdiane, 
et du c6te de I'extr Smite distale 15, un second conduit 
cylindrique 19 de dicimetre inferieur au diametre entre 
aretes du filetage interieur de la partie mediane 18a«. Ije 
raccordement 18b entre la partie mSdiane 18a et le second 
conduit 19 est en tronc de c6ne avec la pointe toumSe vers 
l*extremite distale* Une fente 14 etendue longitudinalement 
et passsuit par I'axe de la vis 10 entaille le corps depuls 
l*extremite distale jusqu*au premier conduit 18. Cette 
fente, ou paire de fentes radiales. 14 si l*on considere que 
le canal central s* interpose entre elles, dSfinit deux 
lamelles 16 sxisceptibles de s'ecarter par deformation 
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elast:ique ou plastique du materiau dont est consti-tuee la 
vis 10. 

On notera que la t:3i:e 11 est cylindrique sur environ 
deux tiers de son etendue longitudinale, puis s'gvaise en 
5 tronc de cdne jusqu'a sa trancbe proximale. Cet evasement 
se logera dsms xme fraisure tronconique de 1> element 
prothetique Si anorer, ici une cupule cotylolde^ pour 
degager un espace hSBiisphgrique creux destinS a recevoix 
une tSte de fSmtir, generalement prothetique elle aussi. 

3.0 Une fraisure entame, le long d«une fente XA, le 

) filetage exterieur de la vis prothetique S partir de la 

partie distale, en sorte de manager une ardte tranchante 
des filets en arriere de la fente dans le sens de vissage, 
pour permettre a\ix filets de tailler le filetage 

15 complementaire dans l»os. En outre I'extremite distale de 
la vis 10 est en pointe tronconique^ pour permettre 
1» engagement de cette extr§]iiite distale dans un avant-trou 
de diametre plus faible manage Aaxts I'os avant la mise en 
place de la vis. 

20 Une vis auxiliaire 20 qui presente une tige pleine 23 

avec un filetage 24 complgmentaire du filetage intSrieur de 
^ y ia^ partie mSdiane 18^ du canal central, est pr&vue pour 

PTOVoquer 1* expansion de la vis orthopedic[ue 10. Zia vis 20 
presente tine t^te cylindrique 21, prevue pour passer 

25 librement dans le premier conduit 18, et mxinie d'une 
empreinte crexise a section hexagonale 22 prevue po\ir 
recevoir vme cle en tige a six petns. A I'extremite oppos^e 
a la tete 21, la vis se termine en tronc de cone 25, de 
mgme angle au sonixaet que le raccordement I8b entre la 

30 pairtie m^iane 18a et le second conduit 19. La longueur 
f iletee de la vis 20 est intermediaire entre celle de la 
partie m^iane f iletSe 18a et les longueurs cumulSes de 
cette pcurtie ra^iane l8a et du second conduit 19. 

En utilisation, apres que la position de la cupule 

35 cotylolde prothetique ait fete assurfee, des avant-trous sont 
pratiques dans l^os iliaque sous*jacent avec un diam&tre un 
peu supferieur a celui de la tranche distale de la vis, puis 
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des vis sont engagees dans les avant-trous et vissees a 
I'aide d'une cle six pans adaptee, en pratiquant le 
file-bage intexne dajis l*os. 

Puis une vis auxiliaire 20 est engagee dans la partie 
mediane 18a du canal central jusqu'a ce que la pointe 
txonconique 25 prenne contact avec le raccordement 
tronconique 18b • Ensuite, a l*aide d'une cl6 six pans 
engagSe dams I'empreinte 22, on visse Bl force la vis 
auxiliaire 20 pour provoc[uer une expansion des lamelles 16 
par ecairtement. I."e3q)ansion sera it maxima le a hauteur de la 
pointe 25 de la vis 20 si l»os prfesentait une resistance 
uniforme avec 1 • accroissement de profondeur. En fait, en 
raison de 1» elasticity des lamelles 16 et de leiir capacity 
de deformation plastique, 1» expansion maximale peut etre 
plus eloignee de la tete si l«os cede plus facilement, 
Neanmoins la vis auxiliaire est trop courte pour penetrer 
dans le second conduit jusqu'a I'extremite distale de la 
vis 10, de sorte qu'a cette extremite distale 1« expansion 
est temperee par la souplesse des lamelles 16. En fait, 
1* expansion de la vis lo, et done 1 • enf oncement de la vis 
auxil4a4:3?e 20 seront determines par le chirurgien-operateur 
potir un ancrage sQr sans exces d' expansion. 

Bien entendu, 1« invention n'est pas limitSe a 
I'exemple dficrit, mais en embrasse toutes les variantes 
d » execution . 
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REVENDTCATIONS 
!• Vis orthopedique expansible (10) ^ not€aiiiaent: pour 
I'ancrage dans un os d'&l&a!ient:s de protheses artlculaires, 
1:els que cotyle^ compozrtant: une t:et;e (11) de diam&tre 
superleur a celul d*un corps cylindrigue (12) pourvu de 
f lletzs aut:ot:araudan1:s el: prgsentiant: une extremi-te dist:ale 
f endue (15) dSfinissant une plxurali-te de lamelles (16) 
sdpsur^es par aut:£uit: de £ent:es (14) radiales, un canal 
cenlsral (18) se re-trecissant: de la t&te (11) Sl l*extrgiait:6 
dlst:ale (15) apte recevoir un moyen d* expansion (20) de 
la peorkie distiale, ccoraclierisee en ce que le carnal central 
comprend, de part et: d'au'bre d'une parkie mediane (18a) 
filetee inter ieuremeni:, un premier conduit (18) debouchstnt 
dsms la tete (11) avec iin diametre super ievir au diametre a 
fond de filet de la peirtie mediane (18a) et \xn second 
condxiit (19) s'etendzmt dans la partie distale (15) avec un 
diametre inf erietir au diametre entre aretes de filets de la 
partie mediane (18a), tandis q[ue le moyen d' expansion est 
une vis auxiliaire (20) apte a s' engager a partir de la 
tSte (11) r dans le filetage de la psirtie mediane (18a) et 
expaxiser la partie distale (15) en for9ant dans le second 
conduit (19) • 

2. Vis orthopedique selon la revendication 1, 
caracterisSe en ce que la vis auxiliaire (20) prSsente tine 
tige (23) port ant un filetage (24) avec une longueur 
intermedia ire entre celle de la partie mediome (18 a) du 
canal central, et la longueur cumulee de cette partie 
mediane (18a) et du second conduit (19) . 

3. Vis orthopedique selon I'une des revendications 1 
et 2, caracterisee en ce que la vis auxiliaire (20) 
presente une pointe tronconique (25) complementaire d*un 
tronc de cdne (18^) raccordemt la partie mSdiane (18a) au 
second conduit (19) • 

4. Vis orthopedique selon l"une quelconque des 
revendications 1 a 3, C€aract6ris6e en ce que la vis 
auxiliaire (20) presente ime tete a six pans creux apte a 
se loger deuis le premier conduit (18) • 
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5 . Vis oirkhopedlque selon une quelconque des 
revendica-tions 1 a 4, caracterisge en ce qu'elle presence 
une 1iet:e (11) avec une eiopreinte en creux S six pans (17) 
de diam^tre entire plats au moins Sgal a celui du premier 
conduit: (18) r exterieurement; un elargissemenli 
tronconigue d'extrgmitg prolongeant: une pca:t:ie cylindrique. 

6. Vis oxrthop&digue selon une guelconqpie des 
revendicat:ions l & 5, Cciract^isge en ce gue les fentes 
(14) s*et:endent: depuis 1 * extr emitig distale au moins jusgu*^ 
l^origine du premier conduil: (18). 

7. Vis orthopedique selon une quelconque des 
revendications 1^6, ceuracterisee en ce qpie le nombre de 
fentes (14) et de lamelles expcinsibles (16) est egal a 
deux. 
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